I. INTRODUCTION
The technology of production has always shaped the employment relationship and the issues that are important in labor and employment law. 2 Since at least the late 1970s the American economy has adopted information technology 3 that promises to change the employment relationship in ways at least as profound as those wrought by the other revolutions in general production technology, such as the adoption of steam power, electricity, or methods of mass production. 4 The global THE UNIVERSITY OF CHICAGO LEGAL FORUM [2017 network of programmable machines of the information age allows us to communicate and process much more information, much more quickly than ever previously imagined. This increased informational capacity has remade every aspect of the employment relationship, including: job search, the organization of production, the methods of production, and the size of the relevant market. With the new information technology, we have progressed from a system of manual production in a single physical location serving regional or national markets, to one of highly automated production drawing on and serving a global economy. 5 We have also progressed to the point where information technology can replicate some higher-order thinking through the rote analysis of data, yielding "artificial intelligence" that can displace human intelligence in the work place. 6 In this article, I examine how information technology has remade the employment relationship and the legal issues these changes have raised. I begin by chronicling those changes, their economic implications, and the legal issues they raise in job search, the organization of production, the demand for human skills, and participation in the global economy. I examine some now familiar problems, including telecommuting, outsourcing, and international trade, but also analyze some more recent topics, including using "big data" for "talent matching," "work on demand apps," "crowd-sourcing," "job polarization," and "artificial intelligence." Although I hope that my economic analysis outlines and clarifies many of the labor and employment law issues the new technology raises, it is beyond the scope of this essay to attempt to resolve all of these issues for the reader. I leave the debate on at least some of these issues to the other authors in this volume, save that I venture to outline an argument on what has emerged as the quintessential question: whether the new production relationships developed using information technology constitute employment relationships for the purpose of coverage under the web of protective legislation known as labor and employment law. I argue that we need to abandon outmoded legal definitions of who is an employee and who is an "independent contractor." In their place we should adopt two unifying principles for coverage: the avoidance of "regulatory arbitrage" 7 so that decisions 5 Id. at 10-12. 6 
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on the organization of production are made on the basis of real economic advantages rather than just on the basis of avoiding legislative responsibility; and the assignment of responsibility for the provision of benefits under protective legislation to the cheapest cost avoider so as to minimize the burden of fulfilling the promises of protective legislation. 8 These principles argue for broad, perhaps universal, coverage for workers under protective legislation, and that responsibility for garnering the money necessary to pay for these benefits generally be with the large corporations who organize production in the new economic environment.
II. AN OVERVIEW OF THE IMPACT OF INFORMATION TECHNOLOGY ON THE LABOR MARKET
The new information technology has had an impact on every facet of the employment relationship. These changes raise a variety of legal issues that will have to be dealt with as legislatures and courts struggle to govern this fast-changing relationship. In this section, I examine the influence of information technology on various aspects of the employment relationship from an economic perspective. Economic analysis helps us understand the new phenomena and the legal issues information technology presents.
A. The Impact of Information Technology on Job Searches and Job Matching
Information technology has made it easier and cheaper to post and apply to job listings, and to screen jobs and job applicants. To the traditional job search avenues of personal referrals, hiring halls, employment agencies, and want ads, information technology has added internet job boards, searchable databases of job listings and resumes, online job applications, and employer-initiated searches of "passive" employees' online credentials. 9 Online job posting, searching, and applying have grown spectacularly over the last twenty-five years, 10 and they are now a very important tool for employer-employee matching in the labor market. 11 A survey of the 100 most popular job posting sites from 2002 to 2011 showed that in 2011, the average number of job postings on an 189-90 (1990) . 8 See GUIDO 12 The average number of job postings on these sites increased sixteen-fold over the period 2002 to 2011, while the number of listed resumes increased eleven-fold over the same period. 13 A 2013 survey suggests that there are around 2.7 million active job ads online at any given time and that between 60-70% of job openings are now posted online. 14 Online ads are disproportionately aimed at high-skill workers, and the percentage of job openings posted online climbs to 80% when considering just jobs that require a bachelor's degree or better. 15 A cursory analysis of the impact of information technology on job search suggests increased productivity. By lowering transaction costs, information technology should reduce job search costs and improve the matching of employees to the right job. 16 However, there are some qualifications. Information technology improves employers' ability to search applications, but it also vastly increases the number of applications. Indeed, an excess of applications seems to be the norm for online job listings, with employers reporting that they receive unmanageable numbers of both over and under-qualified applicants. 17 Although computer algorithms can be used to screen information that is easily and objectively verifiable, such as education, credentials, experience, and salaries, they are not as useful in screening more subjective information, such as quality or motivation or whether the person is a "good employee." 18 As a result, we see the rise of some pre-screening services, such as Pre-employ.com and PreScreenAmerica.com, to check qualifications and do background checks. It also seems that personal connections and references are still important and may even be growing in importance in gaining a job. 19 18 See Autor, supra note 9, at 30-31. 19 See, e.g., id. at 31; Corcodilos, supra note 17, at 2 (reporting that, of approximately 3000 internet users surveyed in 1999, 4% had found their most recent job over the internet, compared with 6% via temporary help agencies, 23% via the newspaper and 40% via referral). 20 Perhaps due to this perception, employers increasingly engage in "talent mining" and use internet resources such as LinkedIn and LaunchPad to actively identify "passive candidates" who are currently happily employed but might be enticed to move to a better opportunity. 21 Of course the "passive candidates" actively organize their online presence and LinkedIn networks and qualifications in a way they deem most likely to attract entreaties from employers. Even if information technology yields aggregate gains in productivity by improving job search and matching, the gains may not be enjoyed by all if the technology allows better segregation of workers by skills. 22 Thus, although information technology may yield net improvements in efficiency in job search, those improvements may not be Pareto efficient. New posting and search technology raises some issues of express or implicit bias under the Civil Rights Act, as well as privacy concerns. 23 Could online posting of jobs disadvantage poor people, who are disproportionately Black? Could employer online search engines used to identify possible employees contain express or implicit bias, especially if they rely on online job network connections and evaluations that themselves could contain express or implicit bias? 24 For example, LinkedIn's featured "Talent Match" algorithm would seem to work against minorities who are already underrepresented in existing work networks. 25 Similarly, algorithms designed to look for a "cultural fit" may disproportionally recommend hiring people like those who are already employed at the company. 26 Algorithms that favor geographic proximity to work might also contain implicit bias. 27 Even if there is a theoretical remedy for such biases under the Civil Rights Act, how do we give plaintiffs a practical remedy when part of the employee search process is an opaque search algorithm?
Finally, employer searches for or background checks on potential employees using big data raise privacy concerns because they can easily 20 Autor, supra note 9, at 32 (citing H. PERRY BOYLE JR. ET REV. 4 (discussing differences in employees' ability to identify and remedy inaccuracies in data held by employers). 30 The goal of the program is to use an algorithm to evaluate all available online data about China's companies and citizens to assign them each a score based on their political, commercial, social, and legal "credit." Simon Denyer, China's Plan to Organize Its Society Relies on 'Big Data' to Rate Everyone, WASH. POST (Oct. 22, 2016), https://www.washingtonpost.com/world/asia_pacific/ chinas-plan-to-organize-its-whole-society-around-big-data-a-rating-for-everyone/2016/10/20/1cd0 dd9c-9516-11e6-ae9d-0030ac1899cd_story.html?utm_term=.8f97b1d5e553 [http://perma.cc/5HTR -LT5R]. 31 The European Union adopted the General Data Protection Regulation (GDPR) (2016 O.J. (L 119) 1) with the intent of standardizing privacy protections across the European Union. This regulation significantly enhances the rights of employees and other data subjects. Generally, under the GDPR: (1) employers must be transparent in how they collect and use employee data; (2) employees have the right to access their data and correct inaccuracies; and (3) employees have "the right to be forgotten" and erase data under certain circumstances. The GDPR still allows employees to consent to intrusions on privacy, but the consent must be clear, unambiguous, and freely given-without detriment for refusal. For many products and services, information technology allows much greater disaggregation of the work process in space and time. Unlike the old system of vertically-integrated production, workers whose services can be subdivided and electronically parceled out and coordinated no longer have to congregate at one "workplace" during set "work hours" but instead can undertake production from geographically disparate workplaces, even homes, at different times. 32 Thus, information technology allows for both "telecommuting" and "outsourcing" jobs to sub-contracted workers in the United States or around the world.
Telecommuting
Telecommuting is of growing importance to a wide array of jobs. According to a Gallup poll, the percentage of workers who say they have telecommuted for work has risen from 9% in 1995 to 37% in 2015. 33 Among college graduates, the percent who say they have telecommuted is even higher at 55%. 34 These telecommuters still retain connections with the physical workforce, reporting that on average they telecommute only 6.4 days per month. 35 Indeed, some survey data show that workers who use the internet extensively to work at home do not significantly decrease the amount of time they work at the office. 36 This suggests that telecommuting from home (e.g., answering that nagging work email) may substitute time from leisure to production. 37 The possibility of remote access to information also raises the possibility of telecom- There is evidence that employers are already concerned about decreases in productivity due to employee "web-surfing" during work hours. 39 Telecommuting holds the promise of efficiency gains for both employees and employers as it cuts commuting time, allows flexibility for family responsibilities at home, gives employers and employees twentyfour-hour access to other employees, and raises employee productivity. While overwork, telecommuting for leisure, employee access to personal email, and recreation on company time may cut employee productivity, employers can limit this by making reasonable rules and monitoring their employees' online work. The possibility of telecommuting for work or leisure raises the problem of separating work from leisure time in the age of ready internet access. Certainly, some employees feel that pressure to constantly respond to emails or produce work from home allows the office to intrude on personal time in a way that had previously been unimagined. Some European countries have already responded to this problem by legislating to limit the hours during which company email can be used for business purposes. 40 Telecommuting for work or leisure also raises a number of issues under existing laws. For example, mixing work and leisure in remote work areas raises legal issues regarding adequate compensation of employees under hourly contracts or the minimum wage. Early cases on the subject suggest that time at home answering email or doing remote work is indeed time that has to be compensated under the Fair Labor Standards Act. 41 Employer monitoring of employee productivity in order to police the separation between work and personal time raises legal 38 45 Under the "Privacy Guidelines" published by the German Data Protection Authorities in 2016, if the employer limits the use of the internet and company email services to only business purposes, the employer can check the employees' internet randomly to ensure compliance, but it is recommended that the employer block websites that accessed primarily for personal use. If the employer allows both business and personal use of the internet and company e-mail, then the employer can still set reasonable limits, but must get clear consent in monitoring. See Otto et al., supra note 31. In France, the rules on workplace privacy are largely based on case law. In a 2001 landmark decision, the Court of Cassation ruled that "an employee has the right to the respect of his private life-including the right to the secrecy of correspondence-on the work premises and during working hours. telecommuting raises issues for collective bargaining. Although information technology may aid worker communication in organizing, remote work may hamper employee interaction and solidarity, especially if the employer alone controls the addresses and means necessary for remote communication. Recently, however, the National Labor Relations Board has acted to help ensure that employees have access to electronic communications for the purposes of organizing. In its 2012 Hispanics United of Buffalo 46 opinion, the Board held that employee Facebook comments concerning the employer constituted "concerted activity" and enjoyed the same protection under the NLRA as in-person employee communications. 47 In its 2014 opinion in Purple Communications, Inc., 48 the Board held that employees who have already been granted access to their employer's email system for work purposes have a presumptive right to use that system to engage in Section 7 protected communications. 49 It is of course yet to be seen whether these opinions updating Board precedents to account for the impact of information technology will survive under a Board appointed by President Trump.
Outsourcing a. Domestic and International Outsourcing
Information technology has also wrought a revolution in both domestic and international outsourcing, particularly in manufacturing and transportation. 50 Information technology has allowed firms to coordinate production horizontally in one location, across the country, or across the globe. 51 In its most common forms, "domestic outsourcing" occurs when a firm employs independent contractors to perform work previously done by employees or when the firm contracts for a different company to employ people to supply a portion of production or delivery, 46 with the work being performed at the same worksite or elsewhere in the United States. 52 "International outsourcing" occurs when American firms employ workers in a foreign country, either directly or through a subsidiary or sub-contracting firm, to perform work previously done by American employees. 53 To support international outsourcing, firms need free trade agreements that ensure stable conditions for trade with low or no tariffs, protection of intellectual property, mobility of capital, and favorable competition policies. 54 International outsourcing has greatly increased the relevant labor market, an effect I deal with below in my discussion of the increase in global trade. 55 A review of the recent economic literature demonstrates the growth of both domestic and international outsourcing, especially since the late 1980s. In recent years, the transportation industry has seen a dramatic shift away from the traditional employment relationship in favor of using independent contractors as drivers, contracted warehouse services, and third-party logistics companies. 56 Recent survey evidence suggests that logistics outsourcing accounts for about half of business spending on transportation and close to 40% of spending on warehouse activities. 57 A 2005 Bureau of Labor Statistics survey of workers showed that, in that year, 7.4% of transportation workers identified themselves as "independent contractors" and another 1.5% worked for temporary agencies or firms that contracted out their services to one customer. 58 Indices of international outsourcing have tripled and quadrupled since the late 1980s, reflecting the rise of outsourcing by American firms to low-wage countries such as Mexico and China. 59 The use of outsourcing 52 See Bernhardt et al., supra note 50, at 5. 53 60 Other sectors that employed significant percentages of our population of temporary workers in 2005 included professional and business services (18.4%), trade transportation and utilities (13.9%), and healthcare (11.9%). 61 More broadly in the economy, the 2010 National Organizations Survey suggests that a significant proportion of American businesses use contractors for facilities management (34%), IT systems (34%), transportation services (30%), sales and marketing (22%), research and development (20%), management administration (14%), and customer service (12%). 62 Industry input-output data suggest that the share of GDP accounted for by domestic providers of outsourcing services-excluding telecommunications and financial services-rose from 7% to 12% between 1982 and 2006. 63 
b. "Work on Demand" and "Crowdsourcing"
Two recent special cases of outsourcing made possible by information technology, and that merit separate discussion, are "work on demand" and "crowdsourcing." Both are creatures of the new "sharing economy," in which firms produce and administer proprietary "apps" that allow customers to arrange for the provision of goods and services from suppliers or workers online. 64 In "work on demand," customers arrange for the provision of services, such as transport, cleaning, errands, and secretarial work, by retaining the services of workers through the organizing company's proprietary app. 65 The organizing company sets 12/17/17 8:19 PM 
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certain parameters on the transaction, for example pre-approving the workers, setting the pricing structure, specifying certain expectations of workers, and then transfers the payment for the services after retaining a portion for their management fee. 66 There are a number of providers of various services through work on demand, including TaskRabbit and Handy, but the quintessential examples in the field of employment law are probably Uber and Lyft. 67 Uber and Lyft arrange through their online services for customers to receive and pay for rides from pre-approved drivers who follow Uber and Lyft protocols, but work hours of their own choosing in their own cars. 68 Uber and Lyft's apps incorporate "surge pricing," allowing the customer's price and the driver's remuneration to increase as current demand for rides exceeds the supply of available drivers, encouraging more drivers to work during peak hours. 69 The surge pricing feature is an example of the "just in time" services systems made possible by information technology. 70 Although Uber and Lyft exercise some control over the drivers, including the ability to block them from using the app to obtain customers, a system of driver evaluation, certain minimum standards for driver qualifications and behavior, and the system of fares, to date Uber and Lyft have tried to characterize themselves as merely information companies and the drivers as independent contractors who contract for work directly with the customers. 71 "Crowdsourcing" is a similar online matching of service consumers with workers through a proprietary app, except that it adds additional layers of impact from information technology. only is work assigned online, but it is generally performed online. 72 Moreover, it is also common for crowdsourced workers to be both selected and managed by computer algorithm. 73 Well-known platforms for crowdsourcing include Crowdflower and Clickworker, but the largest and best known platform is Amazon Mechanical Turk (AMT). 74 Through AMT, Amazon maintains an electronic bulletin board for subscribing parties to post and bid on jobs. Amazon maintains certain minimum standards for participation, a system of evaluation for each worker, a dispute resolution system, and a payment clearinghouse for the work (keeping for itself a percentage of the bill). On AMT, a subscribing party who wants to crowdsource work lists a "request" for a specified job or "human intelligence task" (HIT), along with the rate of pay and performance deadline. Crowdworkers or "contributors," who also subscribe to the AMT platform, then apply to do the work and are either accepted or rejected by the "requester." 75 Crowdsourced work might be fairly sophisticated-for example, writing computer code-but more commonly it is fairly menial "microtasks" requiring "judgment beyond the understanding of artificial intelligence (e.g. tagging photos, valuing emotions, ranking the appropriateness of a site or text, or completing surveys)." 76 The requester can accept various crowdworkers to perform the work based on their resumes and past evaluations or on a first-come/first-served basis. Acceptance of the worker is generally done through a prescribed algorithm for the minimum qualifications that will be accepted to do the job. 77 Once the crowdworker completes the assigned tasks, he or she submits the work to the requester who has the right to accept the work and pay the prescribed fee, or reject the work and not pay the worker-despite keeping the work-product. 78 Crowdsourcing rates are so low that requesters will sometimes assign the same tasks to various crowdworkers and then reject and not pay for work that does not match that of the other crowdworkers. These rejections are of course carried out by computer algorithms. 79 Although work on demand and crowdworkers comprise only a small portion of the American workforce-currently about 600,000 workers or 94 Crowdwork wages are even lower for overseas workers, averaging between $1.77 and $3.17 an hour. 95 The survey suggests that 60% of AMT workers hold other jobs, and that 40% do crowdwork while working at their other job. 96 Theoretically, outsourcing can yield greater efficiency through specialization, economies of scale, and by replacing less efficient firm administrative methods for monitoring and managing employees with more efficient market bidding mechanisms. Outsourcing can also allow employers to profit from lower labor costs in low-wage labor markets, even when the workers or production methods are less productive. Low wages have of course driven much of the recent outsourcing of American jobs to Mexico and China. 97 As a result, outsourcing is strongly correlated with a decline in employee bargaining power, and the contracted workers or independent contractors who replace employees do so under terms that are almost always inferior to the terms the original employees enjoyed. 98 Outsourcing is also associated with the "casualization of labor" and the "demutualization of risk." 99 The transfer of work from long-term employees to short-term "independent contractors" using information technology has been accompanied by a decline in employerprovided benefits and training, pushing more of the risk of illness, injury, unemployment and obsolescence onto workers. 100 Not only do 91 Id. 92 Id. at 552. 93 Id. at 554. 94 Berg, supra note 80, at 557. 95 Id. 96 Id. at 556. Fifty-five percent of crowdworkers report that their other employer would accept them doing crowdwork while on the job. Id. 97 fewer workers have employer-provided health insurance and pensions, but the new work relationships allow the employer to easily jettison the workers rather than retain them if production demands change and their services or skills are no longer required. 101 Unfortunately, domestic outsourcing, including the most recent variants of work on demand and crowdsourcing, can also be used to engage in "regulatory arbitrage," in which the choice of the method of production is influenced by whether it allows the workers to be excluded from coverage under protective regulation, or covered as employees of some judgement-proof entity. 102 The rearrangement of the method of production may consist of fairly cursory changes intended largely to frustrate the law. For example, the shipping giant FedEx has spent years losing cases and then tweaking its operating system in an effort to claim that its drivers are independent contractors rather than employees, and so exempt from coverage under the NLRA, and other federal and state laws. 103 Even where the employer might make real substantive changes in the method of production, for example work on demand or crowdsourcing, the prospect of avoiding the costs of protective legislation would inefficiently favor structuring production to abandon the traditional employment relationship and coverage under the laws. Firms may also structure production in ways that allow them to avoid responsibility for protective legislation, placing that responsibility on judgment-proof "employers" further down the production chain. For example, Forever 21 contracted work from smaller suppliers, who in turn employed people to produce clothing under sub-standard conditions, but who disappeared at the first sign of statutory enforcement in order to benefit from low wages but avoid any liability under the minimum wage laws. 104 Existing doctrine on who is an employee and who is an employer does not seem up to the challenges of the information age. The words of the statute in question of course control who are covered "employees," but inevitably courts are left to apply general tests such as the "rightto-control" test, the "economic realities" test, and hybrids of these tests to fill gaps in the express language of the statute. 105 Under these tests, the court examines a list of factors to determine whether, under the "totality of the circumstances," the contracting party has the right to control the manner and means of work, whether under the economic realities of the situation the worker is dependent on the contracting party, or some combination of these two tests. 106 More recently, a majority of state legislatures and courts have adopted the "ABC Test" to determine who is an employee for the purposes of some or all of their state labor and employment laws. Under this test, a worker is presumed to be a covered employee unless the employer can show that: (A) the worker is free from control and direction, (B) the work is done outside 105 The economic realities test was developed by the courts to determine who was an employee covered by protective federal employment laws. The test examines whether, under the economic realities of the situation, the worker is economically dependent on the purported employer and thus covering the worker would fulfill the purposes of the protective legislation. The test also looks at a variety of factors similar to those considered under the right-to-control test, but with an eye toward determining whether the worker is dependent, rather than determining who has the rightto-control how the work is done. The economic realities test is broader than the right-to-control test and includes workers who are independent contractors under the right-to-control test, but who are economically dependent on the employer. See U.S. Dep The "hybrid tests" are similar totality of the circumstances tests that combine facets of both the right-to-control test and the economic realities test either because they consider both control and dependence in their list of factors, or because in considering a given list of factors they look for both control and dependence. As a result, these tests are also generally broader in finding covered employees than the right-to-control test. See Muhl, supra note 105, at 9-10. 12/17/17 8:19 PM 
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IMPACT OF EMERGING INFORMATION TECHNOLOGIES 81 the course of the employer's usual business, and (C) the worker is engaged in a customarily independent trade or profession. 107 The question of who is the worker's employer is similarly a statutory question with inevitable applications of similar "right-to-control" tests, 108 "economic realities" tests, 109 and "joint employer" doctrines. 110 Complaints have been made about the irrelevance and ambiguity of these tests for years. 111 The National Labor Relations Board has chased first Roadway and then its successor FedEx through numerous reformulations of the work relationship in a largely futile effort to bring the company to heel for its responsibilities under the NLRA's right-tocontrol test. 112 More recently, courts have been asked to determine whether on-demand drivers for Uber and Lyft are employees of their respective companies for the purposes of various employment laws, or whether they are merely subscribers to their companies' information services who contract directly with the riders. 113 As yet, no definitive answer has been reached, but Judge Vince Chabria famously described the problem in the Lyft case:
[T]he jury in this case will be handed a square peg and asked to choose between two round holes. The test the California courts have developed over the 20th Century for classifying workers isn't very helpful in addressing this 21st Century problem. Some factors point in one direction, some point in the other, and some are ambiguous. 114 12/17/17 8:19 PM
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Indeed, proposals abound to broaden the test for who is an employee from including "dependent contractors," 115 to including "independent workers," 116 to adopting an entirely new "functional approach" 117 in defining statutory coverage. 118 As an outline for a solution to this problem, I advocate a new approach based on two general principles of statutory efficiency: 1) avoiding regulatory arbitrage and 2) assigning legal responsibility to the cheapest cost avoider. By enacting protective legislation, the legislatures have decided to allocate rights or responsibilities in the work relationship based on some larger public policy. To allow people to easily evade these decisions based on how they formulate their system of production undermines these legislative decisions and disadvantages those who follow the protective statutes. Accordingly, the first principle in deciding the coverage of protective legislation is to avoid regulatory arbitrage; work should not be excluded from coverage of a statute merely because of the method of production unless it is clear the legislature intended that work to be excluded. 119 Moreover, we should promote efficiency in the administration and enforcement of our statutes. Courts should not conclude that the legislature intended to apply the law against the smallest, most numerous, and least powerful members of the production process when it can much more easily and cheaply be enforced against the large corporate structures that organize production. There are economies of scale in enforcing the laws against the larger entities that organize production rather than the smaller sub-entities. Why collect social security tax from 600,000 Uber drivers when it can be much more efficiently collected for the same work from Uber itself ? Moreover, enforcement against the larger organizing entities is more likely to be effective because they are less likely to be judgment proof and they are more likely to be able to 115 119 The idea of regulatory arbitrage, or formulating transactions or relationships so as to avoid legal costs and responsibilities has been around for some time. See Regulatory Arbitrage, supra note 7; Fleischer, supra note 7, at 230; Warren, supra note 7, at 189-90.
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IMPACT OF EMERGING INFORMATION TECHNOLOGIES 83 exercise control to effectively respond to legal incentives. States are beginning to come to this conclusion with respect to the requirement that Uber, rather than the individual drivers, should carry liability insurance. 120 This conclusion applies as well for the insurance of workers against various maladies, for example, with workers' compensation insurance, unemployment insurance and social security. 121 Accordingly, the second principle is that legal responsibility should be assigned to the cheapest cost avoider in the system of production so that the laws can be most cheaply and effectively administered. 122 The large powerful corporations who organize production in the information age should be the ones who bear responsibility for ensuring that the statutory rights of employees attach to their work using the new information technology. These two principles of avoiding regulatory arbitrage and selecting for regulatory efficiency might be ratified through legislative action; however because they seek the efficient application of the laws already enacted by the legislature, they might be appended to or replace existing tests for coverage of our labor and employment laws.
Beyond the quintessential question of who is an employee for the purposes of coverage under various labor and employment laws, the reorganization of production using information technology raises other important legal issues. For one, international outsourcing raises the issue of the extra-territorial application of American protective legislation to workers in other countries. American courts tend to avoid extra- 123 even when there is express language in the statute suggesting possible international application. 124 International outsourcing also raises issues about the enforcement of treaties establishing international labor standards by the United States government or American nationals. 125 "Management by algorithm" can raise important legal issues under our anti-discrimination laws and the NLRA. Like recruiting algorithms, management algorithms could harbor express or implicit biases that might run afoul of the Civil Rights Act. For example, crowdsourcers are known for favoring American workers for certain work; 126 might they also have preferences or reward systems that disadvantage protected classes of workers in violation of our antidiscrimination laws? The management algorithm itself is a great subject of interest among the workers, and they themselves have developed algorithms to help them choose which jobs to take and which to avoid. 127 If crowdworkers are found to be employees under the NLRA or another federal or state collective bargaining statute, the management algorithm would seem to be "wage data" that the employer would have to disclose in negotiations 128 and worker efforts at developing their own algorithms would seem to be protected collective action. 129 C. The Impact of IT on Which Skills are Demanded: "Job Polarization" and the "Rise of the Machines"
Information technology can serve as either a substitute for, or complement to, human labor. 130 When information technology serves as a substitute for labor, it displaces that labor, hopefully to other tasks.
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When information technology acts as a complement to labor, it augments that labor, increasing productivity and presenting an opportunity for higher wages. 131
Job Polarization
Information technology has not been as successfully adapted to all forms of labor across the economy. Engineers and programmers can design computers or robots that excel at "routine tasks" such as organizing, storing, retrieving, and manipulating information, or executing precisely defined physical movements in a production process. 132 These tasks are most often found in middle-skill/middle-pay jobs like clerical work, bookkeeping, and repetitive production jobs. However, tasks that require the exercise of some discretion, either in adaptation to a variety of physical situations or the performance of abstract tasks, pose much more of a challenge for engineers and programmers. 133 Tasks that require situational adaptability tend to be low-skill/low-pay jobs-for example, food preparation, food service, cleaning work, in-person health assistance, and protective services. 134 Tasks that require discretion in the performance of abstract tasks tend to be high-skill/high-pay professional or creative occupations such as lawyer, doctor, scientist, engineer, manager, public relations, and design. 135 Although information technology is making inroads into almost all occupations, it seems that currently it tends to act as a substitute for and thus displaces middleskill/middle-pay workers in much greater numbers than it displaces low-skill/low-pay workers or high-skill/high-pay workers. 136 In addition, it seems that information technology is more likely to act as a complement for high-skill professionals and creative workers and thus most often acts as an opportunity for raising the wages of highskill/high-wage labor. 137 Like the transformative technologies of steam, electricity, and mass production that came before it, information technology has stirred up a fair amount of "automation anxiety" over the impact it will have on people's jobs and employment. 141 There is some concern that adoption of information technology will result in the displacement of huge swaths of the workforce, and perhaps even usher in a new relationship between capital and labor with labor suffering diminished importance and bargaining power. 142 Information technology has already led to the automation and loss of many manufacturing jobs, even in low-wage 138 The middle-skilled workers who suffered this fate were disproportionately men who did not enjoy the same opportunities for educational advancement as their female colleagues. Cf. id. Indeed, women have used their advantages in education to survive the adoption of the new information technology much better than men. Over the period from 1975 to 2010 women's real median compensation increased 33.2% while men's real median compensation increased only 0.1%. LAWRENCE MISHEL, ECON. POLICY INST., THE WEDGES BETWEEN PRODUCTIVITY AND MEDIAN COMPENSATION GROWTH 3 fig.B (2012) . Some of the increase for women was undoubtedly due to an increase in hours worked, but some was undoubtedly due to women's advantages in education. 139 . 140 Autor, Polanyi's Paradox, supra note 135, at 12. Economists have also argued that the new information technology fosters higher relative payments to innovators and managers, and lower relative payments to labor, because it allows the replication of innovations on a massive scale, converting many markets from ordinary markets into ones in which compensation for a few "superstars" dominates. BRYNJOLFSSON China. 143 Indeed, as the pace of innovation in information technology quickens, it seems certain that the largest changes are yet to come. Both the hardware and software components of information technology have been improving exponentially. 144 New driverless cars are poised to displace hundreds of thousands of taxi drivers and truck drivers within the next decade or two. 145 Frey and Osbourne have estimated that 45% of America's occupations comprising 47% of the workforce will be automated within the next twenty years, including jobs in transportation, logistics, production labor, administrative support, various sales and service clerks, and construction. 146 Moreover, advances in artificial intelligence suggest that we may be building computers that are "smarter" than the average human as soon as 2029. 147 Once computers are "smarter" than humans, who knows what sort of improvements in information technology these machines might develop? 148 There is already evidence that information technology has shifted the division of profits in favor of capital and against labor. 149 Could artificial intelligence herald a fundamental change in the production relationship between capital and labor in which capital increasingly relies less and less on labor and perhaps comes not to need labor at all? 150 Generally, economists are fairly tempered in their predictions regarding the impact of information technology on future employment. Economists acknowledge that technological change is not necessarily a Pareto improvement; there will be winners and losers. 151 There is good empirical evidence that information technology has made the distribu- tion of income and wealth less equal in our society by increasing rewards to capital and high-skilled workers and lowering rewards for middle-and low-skilled workers. 152 Some have argued that this increased inequality may sap aggregate demand for goods and services and thus lessen the vitality of our economy. 153 As to whether information technology will result in the permanent displacement of large sectors of the workforce, economists generally argue that we should resist the "lump labor fallacy" that labor demand in the economy is a fixed amount that decreases when jobs are automated. 154 Although some workers will lose their jobs to computers, just as some lost their jobs to steam, electricity, and the assembly line, in the long-run the workers will find other jobs producing goods and services where their work is needed. 155 Technological displacements may be hard for individual workers, and transition to other work may require retraining, but economists argue that people will find useful work to do. According to "Polanyi's Paradox," there are always some tasks-creativity, flexibility, common sense-at which humans will have an advantage over computers. This is because people's tacit knowledge of how to perform the task is greater than their express knowledge of how to perform the task, and thus people will never be able to reduce how to do the task to a computer program. 156 The "technologists" who have speculated on the future impact of information technology on human work are much less sanguine, arguing that the technology portends enormous changes in the allocation of the rewards in our economy and the demand for human labor. 157 race." 158 Microsoft founder Bill Gates has identified artificial intelligence as perhaps "our biggest existential threat" and stated that he cannot "understand why some people are not concerned." 159 SpaceX CEO Elon Musk likened building computers with artificial intelligence to "summoning the demon." 160 Technologists argue that the nature of information technology is different from that of previous technologies in that properly programmed computers can use their enormous storage, retrieval, and computational skills to produce "artificial intelligence," which allows them to perform, or learn to perform, many of the "abstract tasks" that have previously eluded them and been reserved for humans. 161 At the very least, technologists argue that the ever increasing rate of technological change will shorten the useful work life of many employees who cannot keep pace with this change. 162 They argue that computers' ability to replace humans may usher in a new relationship between capital and labor, in which labor is superfluous to many production processes. Some technologists foresee a time when only a small sector of the population needs to work, requiring us to rethink our work-based economy and social structure. 163 We do not have to resolve the debate between the economists and the technologists to know that information technology has, and will, lead to enormous changes in the employment relationship. Information technology has already changed the way we undertake production, displaced scores of employees, created scores of jobs, and made many employees more productive. Even if computers never succeed in replacing human intelligence, it seems certain that it will become harder for humans to adapt to this technology, increasing displacement, retraining costs, and shortening useful work lives. At the margins, it seems likely that this technology will greatly improve the productivity of some people in our society, but also increase the proportion of our society who have trouble making enough money to support themselves, educate their children, and provide for their own retirement. Because of the decline in work prospects, pay, benefits, and effective work life for many employees, there will be no shortage of needs among these workers in the new economy. They will need: subsidized education and retraining that allows them to work as complements to information technology, health insurance to cover the health costs that are too large for an individual to bear, income insurance to see them through periods of dislocation and retraining, perhaps a subsidized pension to maintain them after their useful work lives are over, and perhaps even a guaranteed minimum income. 164 Due to the decline in workers' bargaining power, these needs will most likely have to be addressed by future legislatures.
D. The Impact of IT on the Relevant Labor Market: The Global Economy
Since the 1980s, the global economy has prospered from information technology, cheaper shipping methods, and favorable trade agreements. Information technology and container shipping technology have allowed employers to coordinate production among various plants, suppliers, and subcontractors around the world. 165 Free trade agreements that eliminated tariffs and protected companies' intellectual property rights allowed companies to manufacture and subcontract overseas with less fear of losing competitive advantages from research and development. 166 Information technology also facilitated the rise of Walmart and other "big box" retailers to a position of worldwide economic power. The bar code allowed these stores to act as the retail arm for manufacturers around the globe by facilitating inventory control and the coordination of product supply world-wide. 167 The globalization of the economy has thrown American workers into competition with low-wage workers across the globe, almost doubling the relevant global labor force from 3.3 billion to 6 billion in just a few years, while providing little increase in relevant capital. 168 12/17/17 8:19 PM 
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American workers have not fared well in the global economy of the information age. The mass expansion of the relevant labor market has put constant downward pressure on wages and benefits in developed countries and made it much harder for unions to deliver on bargaining demands. 169 At the same time, payments to capital in developed countries increased. 170 As a result, since 1980 the share of non-farm domestic product going to non-supervisory employees in the form of wages and benefits in the United States has declined from 35% to 27%, and payments to management and capital have seen a corresponding increase. 171 Even simple international trade models predict that when high-wage, high-capital countries trade with low-wage, low-capital countries, the result will be decreased wages in the high-wage country and increased payments for capital, which is now in greater demand. 172 These trade models predict that over time, workers displaced by foreign trade will retrain and transition to new jobs, and the balance of trade between the trading countries will equalize. 173 However, at least with respect to trade with low-wage developing countries, in particular China, these transitions have proven much slower and more costly than originally expected. 174 Between 1999 and 2011, it is estimated that the United States lost 2.4 million jobs due to trade with China, and saw no real countervailing job gains. 175 These job losses were concentrated primarily in Midwestern and Southeastern manufacturing, and for the affected workers resulted in substantial periods of unemployment, a loss of value in firm and industry specific human capital, and substantial wage losses. 176 America's trade deficit with China shows no signs that it will right itself, and this deficit retards job growth in the United States. 177 Although it is clear that international trade with low-wage countries results in a redistribution of income and wealth from American workers to American management and capital, the adjustment 178 The globalization of the economy raises many larger employment policy questions. Although it has raised workers' wages in developing countries, the globalization of the economy has undermined workers' wages and benefits in the United States, increasing inequality in income and wealth. 179 Rising income inequality in the United States has been associated with declining economic vigor as workers have less money to spend and contribute to aggregate demand. 180 Increased income inequality has also been associated with undermining the performance of our democracy in meeting the needs of a broad array of the American people. 181 At the very least, it has raised the issue of how to train and retrain workers so that they can compete for high-wage jobs in the global economy, and how to get companies and wealthy people who benefit disproportionately from international trade to help pay for this training. 182 The impact of globalization also raises serious concerns about the continued viability of our employer-provided benefit system, since employers who compete in a global economy cannot compete with companies in countries where healthcare and a larger portion of pensions are paid for through payroll and general tax revenues. 183 Merely allowing the risks of paying for healthcare and retirement to devolve onto individual workers will result in a much less efficient system in which the inability or failure of individual workers to insure for these risks will be 12/17/17 8:19 PM 
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IMPACT OF EMERGING INFORMATION TECHNOLOGIES 93 externalized onto taxpayers through less efficient welfare programs. The globalization of the economy has already put in jeopardy the continued vitality of the American labor movement as American union density has declined from 22.3% of wage and salary workers in 1980, to 11.1% in 2015. 184 Unless the labor movement can develop the ability to organize workers internationally, sometimes in countries where collective bargaining is effectively prohibited, the labor movement will remain a diminished force for worker bargaining and political power surviving only in services and other jobs insulated from international competition. Finally, the globalization of the economy has undermined the power of the nation state to effectively regulate the employment relationship, even when that regulation is clearly efficient or wealth maximizing. As long as trading partners allow employers to minimize costs, perhaps even by imposing externalities of hazards or pollution on workers or the general population, employers will have incentive to move jobs to those countries. 185 How to address this problem through international treaties or the extra-territorial application of law will be an increasingly important issue in this new age.
III. CONCLUSION
Information technology has transformed every aspect of the employment relationship. It has changed how we look for employees and jobs, how we organize production, and the skills that are demanded for work in the globalized economy. It is now possible to solicit and select employees online from around the world to perform work online that is managed and paid according to a computer algorithm. Although certainly not all jobs have been so affected, perhaps no job in developed countries in the twenty-first century has been left unaffected by information technology. Information technology poses many new and exciting possibilities. It can make it possible to work at home while caring for a child, teleconference with people in distant lands, free ourselves from many rote and tiresome tasks, increase productivity for many professions, and undertake new jobs supporting or organized through the new technology. However, it has also created many problems: some workers suffer disadvantages in accessing the technology or cracking 184 the network of relationships that employer hiring algorithms reward; some suffer invasions of privacy as employers do background checks or monitor production; some have trouble escaping work to have time with family and friends; some have suffered declines in wages and benefits, or unemployment as jobs have been automated, subcontracted, or outsourced overseas; and some have found their collective voice in the workplace replaced by a market mechanism that gives exit as the only recourse to job dissatisfaction. As the pace of development of information technology continues to quicken, one is left merely to speculate on the further changes in the employment relationship yet to come.
This transformation of the employment relationship raises a host of legal issues. Central among these concerns is the issue of whether many of the people whose work is contracted for and organized through the new information technology are "employees" covered by our web of protective legislation, and if so, who is the "employer" responsible for ensuring compliance with these laws. The inadequacy of our current laws and doctrines on the matter encourages employers to organize the relationship in ways that avoid coverage, leaving the purposes of these acts unfulfilled, and leaving traditional employers who fulfill their responsibilities at a competitive disadvantage. I argue we should reform our laws and doctrines to discourage such regulatory arbitrage and to promote the efficient enforcement of our laws by placing responsibility on the cheapest cost avoider. In addition to this vital question, the transformation of the employment relationship wrought by information technology raises a host of other legal questions, including employee privacy in background checks and monitoring, discrimination via computer algorithm, the separation of work and leisure for purposes of our minimum wage laws, and the exercise of the right to organize and collectively bargaining in cyberspace. But even beyond these questions under current law, the transformation of the employment relationship raises a host of policy concerns, including how to provide the training and retraining necessary for employees of the information age, how to provide healthcare for workers and their families, how to provide pensions so that the workers can maintain themselves in their old age, how to encourage the retention and development of high paying jobs, and how to ensure the power of the state to establish minimum standards for employment in a global economy. These are the employment-related questions that we must confront in the information age.
